Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2003-1 08029 

(43)Date of publication of application : 11.04.2003 



(51)Int.CL G09F 9/30 

H05B 33/02 
H05B 33/14 
H05B 33/26 



(21 Application number : 2001-298738 
(22)Date of filing : 28.09.2001 



(71 Applicant : SANYO ELECTRIC CO LTD 
(72)Inventor : TSUJIOKA TSUYOSHI 



(54) DISPLAY DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
which prevents disconnections or short- circuits caused 
by differences in level of wiring even when applied to a 
large- sized display device and reduces the power 
consumption and heat generation. 
SOLUTION: The display device is provided with a 
transparent substrate 1 having a wiring groove 1 a, buried 
bus wiring 2 formed in the wiring groove 1a of the 2 
transparent substrate 1, a transparent anode 3 which is 
formed so as to electrically connect to the buries bus 
wiring 2 f a light emitting layer 5 formed on the 
transparent anode, and a cathode 6 formed on the light 
emitting layer 5. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Display equipped with the substrate which has a wiring slot, the 1st electrode which was 
formed in wiring Mizouchi of the aforementioned substrate and which was formed so that it might 
embed and might connect with wiring and the aforementioned embedding wiring electrically, the 
luminous layer formed on the 1st electrode of the above, and the 2nd electrode formed on the 
aforementioned luminous layer. 

[Claim 2] The upper surface of the aforementioned embedding wiring is display according to claim 1 
which has the same height as substantially as the upper surface of the aforementioned substrate. 
[Claim 3] The aforementioned wiring slot is display according to claim 1 or 2 currently formed so that a 
predetermined interval may be separated on the upper surface of the aforementioned substrate and it 
may be prolonged in the shape of a stripe. 

[Claim 4] The aforementioned embedding wiring is display given in any 1 term of claims 1-3 which 
contains at least one metal among copper, silver, and aluminum. 

[Claim 5] The aforementioned embedding wiring is display given in any 1 term of claims 1-4 currently 
formed so that it may be prolonged to the horizontal direction of a display. 

[Claim 6] The aforementioned embedding wiring is display given in any 1 term of claims 1-5 currently 
formed so that it may be prolonged in the direction of a short hand of a display. 

[Claim 7] The aforementioned luminous layer is display given in any 1 term containing an organic layer 
of claims 1-6. 

[Claim 8] The manufacture method of display equipped with the process which embeds by 
********** ing the predetermined field of the upper surface of a substrate at the process which forms a 
wiring slot in the upper surface of the aforementioned substrate, and aforementioned wiring Mizouchi, 
and forms wiring, the process which form the 1st electrode so that it may connect with the 
aforementioned embedding wiring electrically, the process which form a luminous layer on the 1st 
electrode of the above, and the process which form the 2nd electrode on the aforementioned luminous 
layer. 

[Claim 9] The manufacture method of display equipped with the process which forms the substrate 
which has a wiring slot by fabrication, the process which embeds at aforementioned wiring Mizouchi 
and forms wiring, the process which forms the 1st electrode so that it may connect with the 
aforementioned embedding wiring electrically, the process which forms a luminous layer on the 1st 
electrode of the above, and the process which forms the 2nd electrode on the aforementioned luminous 
layer. 

[Claim 10] The aforementioned luminous layer is the manufacture method containing an organic layer 
of display according to claim 8 or 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] More specifically, this invention relates to the display 
containing luminous layers, such as an organic layer, and its manufacture method about display and its 
manufacture method. 
[0002] 

[Description of the Prior Art] In recent years, compared with CRT currently used for general from the 
former, the needs of a flat-surface display device with little power consumption have been increasing 
with diversification of information machines and equipment. Research and development of the display 
using the organic electroluminescent element (henceforth an organic EL element) which has the 
features, like there are not efficient, a thin shape and lightweight one, and an angle-of- visibility 
dependency in it are done actively. Drawing 15 is the cross section having shown organic EL display 
(organic EL display) containing the conventional organic EL element, and drawing 16 is the perspective 
diagram having shown the transparent substrate of organic EL display shown in drawin g 15 , bus wiring, 
and the transparent anode plate. 

[0003] With reference to drawing 15 and drawing 16 , on the upper surface of the transparent substrate 
101, a predetermined interval is separated so that it may be prolonged in the shape of a stripe, and the 
bus wiring 102 is formed with the conventional organic EL display. Moreover, while being formed on 
the upper surface of the transparent substrate 101, the transparent anode plate 103 which consists of an 
ITO film is formed so that it may run aground on the bus wiring 102. On the transparent anode plate 
103, as shown in drawin g 15 , the hole transporting bed 104, the luminous layer 105 which consists of 
an organic layer, and cathode 106 are formed one by one. In addition, the bus wiring 102 has the 
function which supplies current to the transparent anode plate 103. 

[0004] In the conventional organic EL element which has the above composition, by pouring in an 
electron and a hole inside a luminous layer 105, respectively from the cathode 106 as an electron- 
injection electrode, and the transparent anode plate 103 as a hole pouring electrode, an electron and a 
hole are made to recombine by the emission center, and an organic molecule is made into an excitation 
state. And when this organic molecule returns from an excitation state to a ground state, light is emitted 
in fluorescence. In this organic EL element, since the luminescent color can be changed by choosing the 
fluorescent substance which is luminescent material, the application to a full color small display unit is 
progressing. 

[0005] Moreover, to apply an organic EL element to the medium size and the large-sized display of not 

only a small display but television, a PC monitor, etc. is also tried. 

[0006] 

[Problem(s) to be Solved by the Invention] However, when considering applying the conventional 
organic EL element to a large-sized display, it originates in an organic EL element being a current drive 
type light emitting device, and the following troubles occur. 

[0007] That is, when applying the conventional organic EL element to a large-sized display, since big 
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current flows, while the power consumption in the bus wiring 102 increases, there is un-arranging [ that 
generation of heat occurs in the bus wiring 102 ] in the bus wiring 102 as a current-supply-source line 
formed on the transparent substrate 101 for big screens. Thus, since the temperature of a display rose 
when generation of heat occurred with the bus wiring 102, there was a trouble that degradation of the 
organic layer which constitutes a luminous layer 105 became early. 

[0008] Then, when applying an organic EL element to a large-sized display conventionally, how to 
reduce resistance of the bus wiring 102 and to suppress generation of heat of the bus wiring 102 can be 
considered by making thick width of face of the bus wiring 102. However, in the conventional organic 
EL element shown in drawing 16 , if width of face of the bus wiring 102 is made thick, since the area of 
a luminescence field will become that much small, there is a trouble over the area of the whole display 
that the area of a luminescence field comes out comparatively and a certain numerical aperture falls. 
[0009] Moreover, in order to reduce resistance of the bus wiring 102, when thickness of the bus wiring 
102 is enlarged, as shown in drawing 1 5 , in the luminous layer 105 and cathode 106 which are formed 
on the bus wiring 102, a level difference 100 becomes large. For this reason, the trouble that cathode 
106 is disconnected or cathode 106 and the bus wiring 102 connect too hastily (short) newly occurs. 
[0010] This invention is offering the display which can reduce power consumption and generation of 
heat while being able to prevent the open circuit and short circuit resulting from a level difference, when 
it is made in order to solve the above technical problems, and one purpose of this invention is applied to 
large-sized display. 

[001 1] Another purpose of this invention is preventing a numerical aperture falling in the above- 
mentioned display. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the display in a claim 
1 is equipped with the substrate which has a wiring slot, the 1st electrode which was formed in wiring 
Mizouchi of a substrate and which was formed so that it might embed and might connect with wiring 
and embedding wiring electrically, the luminous layer formed on the 1st electrode, and the 2nd electrode 
formed on the luminous layer. 

[0013] In a claim 1, since embedding wiring does not project from the upper surface of a substrate as 
mentioned above when thickness of embedding wiring is enlarged by embedding at wiring Mizouchi of 
a substrate and forming wiring while establishing a wiring slot in a substrate, a level difference does not 
occur between the upper surface of embedding wiring, and the upper surface of a substrate. Thereby, 
when thickness of embedding wiring is enlarged, it can prevent effectively that originate in a level 
difference and an open circuit and a short circuit occur in the 2nd electrode etc. Moreover, if a wiring 
slot is formed deeply, since thickness of embedding wiring can be enlarged, wiring resistance of 
embedding wiring can be made small. Consequently, it is a low power and the display of low generation 
of heat can be formed. Moreover, since wiring resistance can be made small by enlarging thickness of 
embedding wiring, it is not necessary to make width of face of embedding wiring thick. Thereby, it can 
prevent that a numerical aperture falls. 

[0014] As for the upper surface of embedding wiring, the display in a claim 2 has the same height in the 
composition of a claim 1 as substantially as the upper surface of a substrate. In a claim 2, it can prevent 
that embed with the upper surface of a substrate and a level difference occurs between the upper 
surfaces of wiring easily by constituting in this way. It can prevent easily that originate in a level 
difference and an open circuit and a short circuit occur in the 2nd electrode etc. by this. 
[0015] In the composition of claims 1 or 2, the display in a claim 3 is formed so that a wiring slot may 
separate a predetermined interval on the upper surface of a substrate and it may be prolonged in the 
shape of a stripe. In a claim 3, stripe-like wiring [ embedding ] can be easily formed in wiring Mizouchi 
of the shape of the stripe by constituting in this way. 

[0016] In one composition of the claims 1-3, as for the display in a claim 4, embedding wiring contains 
at least one metal among copper, silver, and aluminum. In a claim 4, by using the embedding wiring 
which is low resistance in this way, and contains the metal of high temperature conductivity, power 
consumption can be reduced and heat can be radiated good. Thereby, degradation of the luminous layer 
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resulting from a temperature rise can be suppressed. 

[0017] Embedding wiring is formed so that the display in a claim 5 may be prolonged to the horizontal 
direction of a display in one composition of the claims 1-4. in a claim 5, a part of horizontal light 
interrupts with embedding wiring by constituting in this way - having (kicked) - it can prevent It can 
prevent effectively that this originates in having formed embedding wiring and horizontal (longitudinal 
direction) visibility falls. 

[0018] Embedding wiring is formed so that the display in a claim 6 may be prolonged in the direction of 
a short hand of a display in one composition of the claims 1-5. In a claim 6, since the length of 
embedding wiring can be shortened compared with the case where embed at a longitudinal direction and 
wiring is formed by constituting in this way, wiring resistance of embedding wiring can be made small. 
Thereby, power consumption can be reduced. 

[0019] In the display in a claim 7, in one composition of the claims 1-6, a luminous layer contains an 
organic layer. In a claim 7, organic EL display including embedding wiring of this invention can be 
easily obtained by constituting in this way. 

[0020] The manufacture method of the display in a claim 8 is equipped with the process which embeds 
by ********** j ng the predetermined field of the upper surface of a substrate at the process which forms 
a wiring slot in the upper surface of a substrate, and wiring Mizouchi, and forms wiring, the process 
which forms the 1st electrode so that it may connect with embedding wiring electrically, the process 
which forms a luminous layer on the 1st electrode, and the process which forms the 2nd electrode on a 
luminous layer. 

[0021] In a claim 8, a wiring slot can be easily formed in the upper surface of a substrate by forming a 
wiring slot in the upper surface of a substrate by **********i ng the predetermined field of the upper 
surface of a substrate as mentioned above using the conventional etching process. 
[0022] The manufacture method of the display in a claim 9 is equipped with the process which forms the 
substrate which has a wiring slot by fabrication, the process which embeds at wiring Mizouchi and 
forms wiring, the process which forms the 1st electrode so that it may connect with embedding wiring 
electrically, the process which forms a luminous layer on the 1st electrode, and the process which forms 
the 2nd electrode on a luminous layer. 

[0023] In a claim 9, when using the substrate which consists of a resin by forming the substrate which 

has a wiring slot by fabrication as mentioned above, a wiring slot can be simultaneously formed at the 

time of fabrication of a substrate. Thereby, a manufacture process can be simplified. 

[0024] In the manufacture method of the display in a claim 10, in the composition of claims 8 or 9, a 

luminous layer contains an organic layer. In a claim 10, organic EL display including embedding wiring 

of this invention can be easily formed by constituting in this way. 

[0025] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0026] (The 1st operation gestalt) Drawin g 1 is the cross section having shown organic EL display 
containing the organic EL element by the 1st operation gestalt of this invention. Drawing 2 is the 
perspective diagram having shown the transparent substrate of organic EL display of the 1st operation 
gestalt shown in drawin g 1 , bus wiring, and the transparent anode plate. 

[0027] First, with reference to drawing 1 and drawin g 2 , organic EL display by the 1st operation gestalt 
is explained. In organic EL display of this 1st operation gestalt, wiring slot la which separates a 
predetermined interval to the shape of a stripe, and is prolonged in it is formed in the upper surface of 
the transparent substrate 1 which consists of a glass substrate. And in wiring slot la, it consists of 
copper, and embeds and the bus wiring 2 is formed. In addition, it is formed so that it may become the 
height with almost same upper surface of the embedding bus wiring 2 and upper surface of the 
transparent substrate 1 . 

[0028] In addition, the transparent substrate 1 is an example of the "substrate" of this invention, and the 

embedding bus wiring 2 is an example of "embedding wiring" of this invention. 

[0029] On the upper surface of the embedding bus wiring 2, and the upper surface of the transparent 
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substrate 1, the transparent anode plate 3 which consists of an ITO film is formed so that it may connect 
with the embedding bus wiring 2 electrically. On the transparent anode plate 3, the hole transporting bed 
4 which consists of NPB is formed. On the hole transporting bed 4, the luminous layer 5 which consists 
of Alq3 is formed. In addition, the molecular structure of NPB which constitutes the hole transporting 
bed 4 is shown in drawin g 3 , and the molecular structure of Alq3 which constitutes a luminous layer 5 
is shown in drawing 4 . The cathode 6 which consists of MgAg is formed on the luminous layer 5. In 
addition, the transparent anode plate 3 is an example of the "1st electrode" of this invention, and cathode 
6 is an example of the "2nd electrode" of this invention. 

[0030] Drawing 5 - drawing 10 are the cross sections for explaining the manufacture process of organic 
EL display of the 1st operation gestalt shown in drawin g 1 . Next, with reference to drawing 1 , drawing 
2 , drawing 5 - drawing 10 , the manufacture process of organic EL display of the 1 st operation gestalt is 
explained. 

[0031] First, after applying a resist 7 the whole surface on the upper surface of the transparent substrate 
1 which consists of a glass substrate, it exposes by the number which forms the embedding bus wiring 2 
(refer to drawing 1 ). Thereby, exposure part 7a is formed. After removing this exposure part 7a, as 
shown in drawin g 6 , the transparent substrate 1 which consists of a glass substrate using fluoric acid by 
using a resist 7 as a mask is **********ed by the predetermined depth. Thereby, a predetermined 
interval is separated on the upper surface of the transparent substrate 1, and wiring slot la is formed in 
it. Then, a configuration as shown in drawin g 7 is acquired by removing a resist 7. 
[0032] Next, as shown in drawing 8 , wiring layer 2a which consists of copper so that the whole surface 
may be worn is formed using the sputtering method. By carrying out surface polish of this wiring layer 
2a, unnecessary wiring layer 2a located on the upper surface of the transparent substrate 1 is removed. 
This consists of copper as shown in drawing 9 , it embeds, and the bus wiring 2 is formed. 
[0033] Then, as shown in drawing 10 , the transparent anode plate 3 which consists of an ITO film so 
that it may connect with the embedding bus wiring 2 is formed. Furthermore, as shown in drawin g 1 , 
organic EL display of the 1st operation gestalt as shown in drawin g 1 is formed by forming the hole 
transporting bed 4 which consists of NPB, the luminous layer 5 which consists of Alq3, and the cathode 
6 which consists of MgAg one by one on the transparent anode plate 3 using a vacuum deposition 
method. 

[0034] While preparing wiring slot la in the transparent substrate 1 which consists of a glass substrate as 
mentioned above with the 1st operation gestalt Since the embedding bus wiring 2 does not project from 
the upper surface of the transparent substrate 1 when thickness of the embedding bus wiring 2 is 
enlarged by embedding in wiring slot la of the transparent substrate 1, and forming the bus wiring 2 A 
level difference does not occur between the upper surface of the embedding bus wiring 2, and the upper 
surface of the transparent substrate 1. Thereby, when thickness of the embedding bus wiring 2 is 
enlarged, it can prevent effectively that originate in a level difference, and cathode 6 is disconnected, or 
embed with cathode 6 and the bus wiring 2 connects too hastily (short). 

[0035] Moreover, with the 1st operation gestalt, if wiring slot la is formed deeply, since thickness of the 
embedding bus wiring 2 can be enlarged, wiring resistance of the embedding bus wiring 2 can be made 
small. Consequently, it is a low power and the large-sized organic EL display of low generation of heat 
can be formed. Moreover, since wiring resistance can be made small by enlarging thickness of the 
embedding bus wiring 2, it is not necessary to make thick width of face of the embedding bus wiring 2. 
Thereby, it can prevent that a numerical aperture falls. 

[0036] Moreover, while being able to reduce power consumption by forming with the copper which is 
the metal which is low resistance about the embedding bus wiring 2, and has high temperature 
conductivity, heat can be radiated good. Thereby, degradation of the luminous layer 5 resulting from a 
temperature rise can be suppressed. 

[0037] The invention-in-this-application person conducted the following comparative experiments, in 
order to check the effect of the above-mentioned 1st operation gestalt. First, 480 wiring slots were 
formed at the longitudinal direction using the manufacture process of the 1st operation gestalt mentioned 
above on a height of 300nm, and the upper surface of a glass substrate of 400nm of breadth. This is for 
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giving the resolution of VGA (640x480 dots). And embedding bus wiring of thickness [ of 0.2nm ], 
width-of-face [ of 0.15nm ], and pitch 0.62nm was formed in the wiring Mizouchi of 480. 
[0038] As an example of comparison, the bus wiring which has the same thickness (0.2nm), width of 
face (0.1 5nm), and a pitch (0.62nm) was formed on the usual monotonous substrate. 
[0039] The substrate top by the above-mentioned 1st operation gestalt, on the substrate by the example 
of comparison, the transparent anode plate which consists of ITO of 0.5nm angle was prepared so that 
embedding bus wiring and bus wiring might be contacted. And 640 insulating back taper-like ribs were 
formed in the direction which intersects perpendicularly with embedding bus wiring and bus wiring. 
Furthermore, on it, the vacuum deposition method was used and the cathode which consists of the hole 
transporting bed which consists of NPB which has the thickness of 80nm, a luminous layer which 
consists of Alq3, and MgAg was formed one by one. This produced the monochrome luminescence 
display of the passive type of the VGA specification of the 300nmx400nm size of the 1st operation 
gestalt and the example of comparison. 

[0040] The display of the 1st operation gestalt produced as mentioned above and the example of 
comparison was driven by setup to which brightness serves as 300 cd/m2, and the number of the pixels 
non-emitting light was investigated. Consequently, on the display by the example of comparison, about 
80% of pixel did not emit light to the number of the pixels non-emitting light having been zero with the 
1st operation gestalt. In the example of comparison, short-circuit occurs between bus wiring and cathode 
with the level difference between the upper surface of bus wiring, and the upper surface of a substrate, 
or this is considered to be because for the open circuit of the cathode by the level difference to have 
occurred. 

[0041] In addition, in this experiment, since the embedding bus wiring with large thickness was used, 
even if it carried out the continuation drive, generation of heat hardly took place, but degradation by heat 
was also able to suppress it by the display of the 1st operation gestalt, to the minimum. 
[0042] (The 2nd operation gestalt) Drawin g 1 1 is the plan having shown organic EL display containing 
the organic EL element by the 2nd operation gestalt of this invention. Drawing 12 and drawin g 13 are 
the cross sections for explaining the effect of organic EL display of the 2nd operation gestalt. That is, 
drawing 12 is the cross section which met 100 to 100 line of drawing 1 1 , and drawin g 13 is the cross 
section which met 200 to 200 line of drawing 1 1 . 

[0043] First, with reference to drawing 1 1 , with this 2nd operation gestalt, a predetermined interval is 
separated and embedded and the bus wiring 12 is formed so that it may be prolonged to the horizontal 
direction (longitudinal direction) of the oblong transparent substrate 1 1 . In addition, the transparent 
substrate 1 1 is an example of the "substrate" of this invention, and the embedding bus wiring 12 is an 
example of "embedding wiring" of this invention. Thus, when thickness of the embedding bus wiring 12 
is enlarged by embedding to the horizontal direction of a display and forming the bus wiring 12, it can 
prevent effectively that horizontal visibility gets worse. 

[0044] That is, when it embeds to the perpendicular direction (lengthwise) of the rectangular transparent 
substrate 1 1 and the bus wiring 12 is formed, as shown in drawing 12 , since [ by which the part was 
embedded at wiring slot 1 la ] it embeds and is interrupted by the bus wiring 12 (kicked), un-arranging 
[ that the visibility from a longitudinal direction becomes bad ] produces a horizontal light. When it uses 
as a display of television etc. especially and the embedding bus wiring 12 is formed so that it may 
become lengthwise (perpendicular direction), it will have a bad influence on visibility from a 
longitudinal direction. 

[0045] Then, with the 2nd operation gestalt, since the light from the light-emitting-device section 13 
does not have what is interrupted by the embedding bus wiring 12 (kicked) as were shown in drawin g 
11 , and by embedding so that it may be prolonged to the horizontal direction (longitudinal direction) of 
the transparent substrate 11, and forming the bus wiring 12 shows to drawing 13 , a lateral light is not 
influenced. Thereby, when thickness of the embedding bus wiring 12 is enlarged, it can prevent 
effectively that horizontal visibility gets worse. 

[0046] In addition, a part of vertical (lengthwise) light is interrupted in this case, and vertical visibility 
becomes bad. However, generally, when the application as a display of television etc. is considered, 
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since perpendicularly horizontal visibility is important, the composition of this 2nd operation gestalt can 
perform high-definition image display. 

[0047] (The 3rd operation gestalt) Drawing 14 is the plan having shown organic EL display by the 3rd 
operation gestalt of this invention. With this 3rd operation gestalt, the embedding bus wiring 22 is 
formed so that it may be prolonged in the direction of a short hand of the transparent substrate 21 which 
has the shape of a rectangle. Thereby, since the length of the embedding bus wiring 22 can be made into 
the minimum, wiring resistance of the embedding bus wiring 22 can be reduced. Consequently, power 
consumption can be reduced. In addition, the transparent substrate 21 is an example of the "substrate" of 
this invention, and the embedding bus wiring 22 is an example of "embedding wiring" of this invention. 
[0048] In addition, it should be thought that the operation gestalt indicated this time is [ no ] 
instantiation at points, and restrictive. The range of this invention is shown by the above-mentioned not 
explanation but claim of an operation gestalt, and a claim, an equal meaning, and all change in within 
the limits are included further. 

[0049] For example, although the upper surface of the embedding bus wiring 2 was formed with the 
above-mentioned 1st operation gestalt so that it might become the same height as the upper surface of 
the transparent substrate 1, you may make it, as for this invention, the upper surface of not only this but 
the embedding bus wiring 2 project to some extent from the upper surface of the transparent substrate 1. 
Since a level difference can be mitigated compared with the case where bus wiring is formed on the 
upper surface of a transparent substrate when it does in this way, the open circuit and short circuit 
resulting from a level difference can be suppressed. 

[0050] Moreover, with the above-mentioned operation gestalt, although embedding bus wiring was 
formed with copper (Cu), as long as this invention is not only this but low resistance and is the metal of 
high temperature conductivity, it may use other materials. For example, the alloy containing Ag, 
aluminum, or Cu, Ag and aluminum etc. can be considered. Since heat can be radiated good while being 
able to reduce power consumption if such material is used, degradation of the luminous layer resulting 
from a temperature rise can be suppressed effectively. In addition, it is low resistance, and it embeds 
from metals other than the metal of high temperature conductivity, and you may make it form bus 
wiring. For example, it may embed by Cr, Mo-Ta, or Ta currently used as a conventional bus wiring 
material, and bus wiring may be formed. 

[0051] Moreover, although the above-mentioned 1st operation gestalt showed the example which 
formed the hole transporting bed 4 and the luminous layer 5 one by one on the transparent anode plate 3, 
this invention may prepare a hole pouring layer between not only this but the hole transporting bed 4, 
and the transparent anode plate 3, and you may make it form the electronic transporting bed 5 between 
cathode 6 and a luminous layer 5. Moreover, you may make it include various dopants in a luminous 
layer 5. 

[0052] Moreover, although the above-mentioned operation gestalt showed the example which produces 
the display of monochrome luminescence, this invention is applicable not only like this but the display 
of full color luminescence. 

[0053] Moreover, with the above-mentioned operation gestalt, although the passive type organic EL 
display was explained, this invention is applicable not only to this but an active type organic EL display. 
In addition, when applying to an active type organic EL display, it is desirable to embed a current supply 
line. 

[0054] Moreover, with the above-mentioned operation gestalt, although the transparent substrate was 
formed with the glass substrate, this invention may form not only this but a transparent substrate by the 
plastic plate. Thus, if a plastic plate is used, since a wiring slot can be simultaneously formed at the time 
of fabrication of a plastic plate, a manufacture process can be simplified. 

[0055] Moreover, in a display long not only to this but lengthwise, although the above-mentioned 3rd 
operation gestalt showed the example which forms the embedding bus wiring 22 prolonged 
perpendicularly (the direction of a short hand) in the transparent substrate 21 of the shape of a 
horizontally long rectangle, since the direction of a short hand becomes horizontal, this invention is 
embedded horizontally and should just form bus wiring, in this case, the effect that wiring resistance can 
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be reduced by shortening bus wiring - in addition, it removes horizontally - also having (interception 
of a part of light by embedding wiring) - since it can prevent, horizontal visibility can also improve 
[0056] Moreover, while this invention arranges not only this but an anode plate on a luminous layer, you 
may make it arrange cathode under a luminous layer, although cathode was arranged on the luminous 
layer with the above-mentioned 1st operation gestalt while having arranged the anode plate (transparent 
anode plate) under a luminous layer. 

[0057] Moreover, although the above-mentioned operation gestalt showed the example which applied 
the display of this invention to organic EL display, this invention is applicable not only to this but the 
display containing luminous layers other than organic EL display. 
[0058] 

[Effect of the Invention] As mentioned above, when it applies to large-sized display, while being able to 
prevent the open circuit and short circuit resulting from a level difference according to this invention, 
the display which can reduce power consumption and generation of heat can be obtained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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